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The Method for Real-time Wide Area Differential
Corrections of BDS with Inter Satellite Links

CAO Yue-ling"?, HU Xiao-gong!, ZHOU Shan-shi', LIU Li®, WU Xiao-li?,
SU Ran-ran®, CHANG Zhi-giao®>, HE Feng®, WU Bin!

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. Beijing Global Infor-
mation Application and Development Center, Beijing 100094, China)

Abstract: Real-time wide area differential corrections ensure BDS authorized users with
high-accuracy navigation service. A new method for introducing time synchronization ob-
servations for the correction estimation is introduced, the performance of two approaches

with one- or four-dimensional correction parameters are compared. Results show that for
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one-dimensional approach, the correction accuracy will decrease when the orbital errors are
large. Therefore it is not suitable for the situations such as quickly orbit determination
recovery after satellite failure or maneuver. While for four-dimensional approach, the sta-
bility and precision of ephemeris and satellite clock parameters are seriously affected by the
limited regional monitoring network. Considering that the Inter satellite links will be setup
to support auto-navigation for the global BDS system, the separation of orbital and satellite
clock errors is discussed with inter satellite links. Simulation processing results show that
the orbital errors in ephemeris may be effectively solved with inter satellite link observations,
and propagation error may be reduced by 50%. Compared with one-dimensional approach,
the performance of four-dimensional approach is also improved by 60% in the area lacked

monitor stations.

Key words: equivalent satellite clock error; separation of orbital and clock error; inter
satellite links; DOP; UDRE
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